Objective: To identify the cross-national prevalence of psychotic symptoms in the general population and to analyze their impact on health status. Method: The sample was composed of 256 445 subjects (55.9% women), from nationally representative samples of 52 countries worldwide participating in the World Health Organization's World Health Survey. Standardized and weighted prevalence of psychotic symptoms were calculated in addition to the impact on health status as assessed by functioning in multiple domains. Results: Overall prevalences for specific symptoms ranged from 4.80% (SE 5 0.14) for delusions of control to 8.37% (SE 5 0.20) for delusions of reference and persecution. Prevalence figures varied greatly across countries. All symptoms of psychosis produced a significant decline in health status after controlling for potential confounders. There was a clear change in health impact between subjects not reporting any symptom and those reporting at least one symptom (effect size of 0.55). Conclusions: The prevalence of the presence of at least one psychotic symptom has a wide range worldwide varying as much as from 0.8% to 31.4%. Psychotic symptoms signal a problem of potential public health concern, independent of the presence of a full diagnosis of psychosis, as they are common and are related to a significant decrement in health status. The presence of at least one psychotic symptom is related to a significant poorer health status, with a regular linear decrement in health depending on the number of symptoms.
Introduction
In the last few years, the traditional view of psychosis as a categorical entity (involving a qualitative change from normality to illness), an assumption of the main diagnostic systems such as the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR) or the International Classification of Diseases, 10 th edition (ICD-10), 1 has been challenged for epidemiological, experimental, and theoretical reasons supporting the idea that psychotic symptoms may in fact be distributed along a continuum (eg, Johns and Van Os 2 ; or for a recent systematic review of this topic, see van Os et al 3 ). This would imply that psychotic symptoms are present in the community population without diagnosable disorders, and these symptoms could potentially impact daily functioning even when the symptoms do not reach the clinical threshold for a disorder. Although different subtypes of schizophrenia have been proposed (eg, type I and II; positive, negative, or mixed 4 ; deficit syndrome 5 ), the different positive symptoms remain a central feature of the diagnosis.
The prevalence of psychotic symptoms in studies in community populations ranges from 4% 6 to as much as 28.4% 7 in the National Comorbidity Study, in which the clinically reappraised diagnosis of nonaffective psychotic disorder was only 0.7%. A replication using 6 psychosis screen items of the Composite International Diagnostic Interview (CIDI) found that 9.1% reported at least 1 symptom (with visual hallucinations being the most frequent: 6.3%). Likewise, the NEMESIS study in the Netherlands showed that 17.5% of subjects in the general population reported at least one psychotic symptom. 8 The accumulated evidence indicates that these symptoms are distributed along a continuum, but the debate about dimensional and categorical representations of psychosis remains open and the most useful approach seems to be a combination of the 2. 9 Thus, psychotic symptoms seem to be continuously distributed with their clinical relevance depending on several psychosocial factors that have been insufficiently studied (eg, the relationship to life events or belonging to an immigrant or minority group of the population). 10 Most studies on the distribution and impact of psychotic symptoms have been conducted in a single country with comparisons of interregional national samples. 3, 11 Clear cross-national differences also exist in the frequency of specific psychotic symptoms. For example, in the International Pilot Study of Schizophrenia (IPSS 12, 13 ), which involved evaluation and follow-up of 1202 patients from 9 countries representing all regions of the world, there were no relevant differences in the prevalence of any type of psychosis but marked differences in the percentage of subjects reporting particular symptoms, eg, 9% of subjects reporting auditory hallucinations in Washington, DC, 28% in Agra (India), and 46% in Cali (Colombia); and 11% reporting delusions in Moscow vs 24% in Taipei. The IPSS employed trained clinical interviewers, but similar results have been found in studies using highly structured interviews such as the CIDI carried out by lay trained interviews as in our study detailed later. Thus, in the DOSMeD study, 14 including 10 countries in all regions of the world, respondents from developed countries scored higher in affective symptoms while those from developing countries scored higher in visual hallucinations, with no differences in delusions. Likewise, in the EMPIRIC study in the general population of England, a relevant difference in specific symptoms was found according to ethnicity: 4.7% of Bangladeshi subjects in the sample reported at least 1 of 4 psychotic symptoms, whereas this was true of 9.9% of Pakistani and 12.1% of Black Caribbean subjects. 15 There were no intergroup differences in the impact of symptoms on social functioning, and there was a linear increase in the impact with an increase in the number of symptoms from none to 3.
With regard to the distribution of psychotic symptoms in the general population, there are 2 issues that have not been sufficiently addressed in the past: (1) their impact on health status as assessed by capacities of functioning in multiple domains 16 and (2) comparisons across countries of their distribution and impact.
The present study, using the World Health Organization World Health Survey (WHS) data, aimed to:
Identify the cross-national prevalence of psychotic symptoms assessed in the WHS. Analyze the impact of psychotic symptoms on a composite measure of health and functioning.
Methods

Sample
Countries from the WHS were included in the analysis if the survey sample was nationally representative. Countries were drawn from all regions of the world and different levels of epidemiological and economic development, with 20 countries from the African region, 13 countries from the European region, 7 countries from the Americas region, and 12 countries from the Asian region, for a total of 52 countries. Fifteen countries were classified in the high or upper-mid economic levels according to the World Bank category, 17 and 37 in the lower-mid or low level. All samples were drawn from a current national frame using a multistage cluster design so as to allow each household and individual respondent to be assigned a known nonzero probability of selection. The sampling guidelines and summary descriptions of the sampling procedures for each site are available from the WHS website (http://www.who.int/healthinfo/ survey/en/index.html). For example, in 27 of the countries Global Positioning System devices were used to obtain the coordinates of the households drawn into the sample and mapped to national boundaries and population distributions to examine the representativeness of the sample. The individual global response rate was 98.5%. All data were weighted to account for sampling design in each country. Poststratification corrections were made to the weights to adjust for the population distribution obtained from the UN Statistical Division and for nonresponse. 18 In order to make valid comparisons across countries, age and sex were standardized based on the WHO World Standard Population and data from the UN Statistical Division. 19 Informed consent was obtained from all respondents, and the study was cleared by the ethical review committees at each site. The final sample was composed of 256 445 subjects.
All interviews were conducted by specially trained interviewers. A standard procedure for the training and quality control was implemented at all sites and supervised periodically as per a specified quality assurance protocol. 20 
Measures
All respondents were interviewed using the WHS instrument, an extensive interview about health status, that, among other things, collected data on sociodemographic characteristics, daily consumption of alcohol in the week before the interview, household economic status based on a list of indicators, questions about functioning, health status and quality of life, depressive symptoms, lifetime diagnosis of schizophrenia, lifetime and current treatment for schizophrenia, and psychotic symptoms during the last 12 months (see http://www.who.int/healthinfo/ survey/en/index.html for the survey instrument).
Assessment of Psychotic Symptoms
Individual questions based on the CIDI version 3.0 21 were included to assess the presence of psychotic symptoms. The questions included assessed delusional mood (A feeling that something strange and unexplainable was going on that other people would find hard to believe?), delusions of reference and persecution (A feeling that people were too interested in you or there was a plot to harm you?), delusions of control (feeling that your thoughts were being directly interfered or controlled by another person, or your mind was being taken over by strange forces?), and hallucinations (An experience of seeing visions or hearing voices that others could not see or hear when you were not half asleep, dreaming or under the influence of alcohol or drugs?), over the past 12 months The response format was dichotomous (ie, ''Yes'' or ''No''). The psychosis module of the CIDI has demonstrated high concordance with clinician ratings with a kappa agreement coefficient of .82 for DSM-IV diagnosis of schizophrenia and as high as .87 for hallucinations and .85 for delusions among the specific positive symptoms. 22 Likewise, the CIDI psychosis module had adequate agreement with lifetime diagnosis of psychosis in other diagnostic interview, the Mini International Neuropsychiatric Interview for delusions (kappa = .82) and hallucinations (kappa = .72). 23 Hanssen et al 24 report that psychotic experiences reported in the CIDI were a good screening tool for subsequent confirmation of a diagnosis of psychosis by clinical interviewers using the Structured Clinical Interview for DSM-III-R 25 in users of mental health services. The CIDI has also been extensively used in the WHO World Mental Health surveys in 28 countries and has been translated into a range of languages using a specified protocol. A point of note, however, is that the goal of our study was not to detect clinical psychosis among respondents, but specific psychotic symptoms present in the general population.
Health State and Health-Related Domains Measures
The measure of health state was based on 16 healthrelated questions that were grouped into 8 health domains, namely, vision, mobility, self-care, cognition, interpersonal activities, pain and discomfort, sleep and energy, and affect. Composition of this measure is explained elsewhere. 26 A composite health status score was derived using a partial credit model. 27 Using Winsteps, 28 the rating scale model was fitted for the 16 health variables, and the raw scores were transformed through Rasch modeling into a continuous cardinal scale where a score of 0 represents worst health and a maximum score of 100 represents best health.
Statistical Analysis
Weighted and age-sex adjusted prevalence estimates were calculated for the 4 psychotic symptoms included in the survey. Likewise, the weighted and standardized estimates for the percentage of subjects reporting between 1, 2, 3 and 4 symptoms were calculated as well as the percentage of subjects reporting at least one symptom.
Primary sampling units and poststratification weights accounting for age and gender differences were used. These analyses were separately performed for each country included in the study.
Thirteen percent of the sample data were missing in the main variables. Multiple imputation of missing values was performed using the ICE program 29 implemented in the Stata software. This is based on a multivariate distribution, such that information from all other variables in the imputation model is used in imputing individual missing values. 30 For all continuous variables, a predictive mean matching algorithm was used; for dichotomous variables, a logistic regression model was used. Five complete data files were imputed. Additionally, we checked the relationship between missingness of individual items after imputation with the percentage of people endorsing each symptom in overall sample and separately by country in order to confirm that the missing data for the main variables of the study were missing completely at random. The correlations in the overall sample were very low, suggesting lack of relation: 0.079 for delusions of mood, 0.049 for delusions of reference and persecution, 0.054 delusions of control, and 0.058 for hallucinations. The same patterns were found in each country separately (results not shown-available on request from the authors).
With the goal of analyzing the presence of a continuum in the impact on health and functioning as the number of psychotic symptoms increases, the whole sample was divided into 5 categories (0-4) as a simple addition of the number of psychotic symptoms in each subject. A linear regression analysis was performed with the composite health score generated from the Rasch model as the dependent variable. The number of psychotic symptoms was introduced as a dummy variable with the absence of symptoms as a reference. Age, gender, marital status, employment status, years of formal education, alcohol consumption, depression, and income status (quintile) were included in the equation in order to control for their effect as potential confounders. The presence of depression was established according to the responses to the CIDI items about depressive symptoms and their duration over the past 12 months according to the criteria specified in the International Classification of Diseases, 10th Edition. 1, 26 Finally, we tested for potential differences in the impact of psychotic symptoms among different domains of health and functioning. Each domain is composed by 2 items, and total scores were calculated through factor analyses using polychoric correlations and weighting individual items to obtain a factor score converted to individual domains scores ranging from 0 to 100 as in the case of the composite health score. Then several, regression analyses were performed with the total score for each domain as dependent variables and number of psychotic symptoms as the independent variable.
All analyses were done with the statistical package STATA, version 10.0. 31 
Results
Prevalence of Symptoms
In the final samples, 55.9% were women, the mean age was 45.0 years (SD = 11.9), and the mean number of years of formal education was 7.5 (SD = 0.1); 66.0% of the subjects were married, 19.6% single, and 8.9% widowed; 4.9% were unemployed (and looking for a job) (see table 1 ). Age-and gender-adjusted and weighted estimates for the presence of each psychotic symptom in each country are shown in table 1.
The overall prevalence was 7.08% (SE = 0.17) for delusional mood, 8.37 (SE = 0.20) for delusions of reference and persecution, 4.80% (SE = 0.14) for delusions of control, and 5.81% (SE = 0.16) for hallucinations. Prevalence figures varied highly across countries (eg, from 0.8% in Vietnam to 31.4% in Nepal in estimates for hallucinations). A 12.52% of the total sample responded positively to at least one symptom. The percentage of subjects reporting a previous lifetime diagnosis of schizophrenia was 1.04% (95% CI: 1.00-1.08). This percentage also varied across countries although in not as wide a range as found in specific symptoms, from 0.07% in Vietnam to 5.70% in Swaziland. Figures 1 and 2 show the cumulative distribution by country of percentage of people reporting, respectively, at least one symptom and lifetime diagnosis. For at least one symptom, the median was 1.47% (95% CI: 0.99-2.88) and the interquartile range (IQR) was 0.66%-6.30%. For lifetime diagnosis, the median was 0.87% (95% CI: 0.65-1.22) and the IQR was 0.46%-1.51%. Respondents with a previous diagnosis had significantly (t(240337) = 74.6, P < .001; g = 1.51) higher mean number of symptoms (mean = 1.24, SD = 1.46) than those without a diagnosis (mean = 0.21; SD = 0.67). Among the subjects without a previous diagnosis of schizophrenia, 88.6% did not report any symptom in the 12 months before the interview, 5.8% reported one symptom, 2.9% 2 symptoms, 1.7% 3 symptoms, and 1.1% 4 symptoms. In subjects with a diagnosis, 47.5% reported no symptoms, 17.4% one symptom, 11.0% 2 symptoms, 11.5% 3 symptoms, and 12.6% 4 symptoms in the 12 months before the interview.
Number of Psychotic Symptoms
The estimates by country of the percentage of subjects reporting between 1 and 4 symptoms or at least 1 symptom are shown in table 2. Descriptive data and comparisons across groups of number of symptoms are presented in table 3. All comparisons were significant with P < .001, but the effect sizes in general indicate nonmeaningful differences. Thus, the Cramer's V coefficient of association between ordinal (number of symptoms) and the different categorical variables, which ranges from 0 (no association) to 1 (perfect association), had a highest value of 0.047. Likewise, effect size (Hedge's g) for quantitative variables indicated very low values for differences in age (maximum g of 0.012) or alcohol unit consumption per day (maximum g of 0.07). There was a relevant effect, however, for years of formal education with a clear linear trend to a higher number of symptoms related to less education (maximum effect size, between 0 and 4 symptoms, of À0.56).
Difference in Health Status according to Number of Symptoms
There were significant differences between the number of symptoms with regard to their impact on health. Post hoc comparisons indicate a progressive decrease in health status (P < .001 in all cases) with the increase in number of symptoms. The mean health score for subjects not reporting any psychotic symptoms was 76.2 (SD = 15.0), 68.5 (SD = 12.7) for subjects reporting one symptom, 66.8 (SD = 11.9) for the 2 symptom group, 64.8 (SD = 11.6) for the 3 symptom group, and 63.0 (SD = 12.5) for subjects reporting 4 symptoms. Hedge's g effect size was moderate to high in comparisons of subjects without symptoms vs subjects with one or more symptom. Thus, when compared with subjects with one symptom, g was 0.55, with subjects with 2 symptoms it was 0.69, 0.85 with subjects with 3 symptoms, and 0.96 with subjects with 4 symptoms. Comparisons between subjects reporting one symptom or more indicated a pattern of a regular linear decrease in health with a higher number of symptoms but with more moderate effect sizes for differences: 1 vs 4, g = 0.44; 1 vs 3, g = 0.30; 1 vs 2, g = 0.14; 2 vs 3, g = 0.17; 2 vs 4, g = 0.31; 3 vs 4, g = 0.15. All effect sizes were significant and had 95% CIs excluding zero, as expected given the large sample sizes. The gradient on impact with the increase of symptoms is graphically represented at figure 3.
Impact on Health
The regression analysis on the impact of the number of symptoms, controlling for confounders, clearly pointed to a gap between the absence of symptoms and the presence of at least one symptom and then a linear increase in the impact on health as the number of symptoms increased. The mean Variance Inflation Factor = 4.27 suggests that multicollinearity is not a substantive problem in the data, allowing for meaningful interpretation of the results. Results of the regression analysis are shown in table 4. The adjusted R 2 was .26. The results indicate that women report worse health status than men. Increased age is associated with decreasing health status, as is being in lower income quintiles and having less education. An unmarried status is associated with better health compared with being divorced or widowed and with worse health compared with being married. Alcohol consumption is also significantly related to poorer health status, although the size of the coefficient (À0.01) suggests that this is not a relevant effect. A diagnosis of major depression is also related to poorer health status. Potential effects due to differential distribution of symptoms across countries were controlled for introducing dummy variables for nationality in the regression analysis. Despite that, we performed regressions separately for each country in order to check that the main effect of interest (the continuum on the impact according to the number of symptoms) was demonstrated in every country. Mostly, those analyses did confirm that idea, particularly for the step between zero and one symptom. All analyses were also performed without the inclusion of outlier countries with regard to the prevalence of symptoms (Nepal at the high end and Vietnam at the low end). These analyses showed very similar results (details not shown; available upon request from the authors).
In the analyses reported above, the diagnosis of depressive episode was included as a potential confounder as an independent variable. In order to test if the self-reported psychotic symptoms reflect general severity of psychopathology, depression and the number of psychotic symptoms were included as independent variables in a linear regression analysis with health status as the dependent variable. The regression coefficient for the number of symptoms (4.12; SE = 0.02) was almost equal to and not significantly different from that for depression diagnosis (4.03; SE = 0.05).
Impact on Specific Domains of Health and Functioning
The results of the regression analyses comparing individual domains of functioning show that all the regression coefficients were significant, with clear differences between different domains. In order of size, the regression coefficients were 7.85 (SE = 0.07) for mood state, 6.01 
Discussion
The results show that, in this large cross-national sample, prevalence rates of psychotic symptoms are in general smaller than those previously reported in the literature for the United States 32 and for Europe 8, 15, 33 , but there is a very wide range in the prevalence, with several countries with an extremely high percentage of subjects reporting at least one symptom (eg, 45.8% in Nepal). Most previous studies, however, have not compared different countries, and, when that has been done, marked differences have been found in specific symptoms but not as widely in the prevalence of disorders. 13, 34 In a recent meta-analysis, differences in prevalence rates were found between 46 countries according to the economic level, in the opposite direction found here: higher rates in developed countries. 35 Also, when comparing ethnic groups within the same area, clear differences in specific symptoms can be observed. 15 Here, we have also found differences between countries in the lifetime prevalence of schizophrenia, but the range is clearly smaller than for specific symptoms. Differences between countries, perhaps due to cultural differences, may be a potential cause for concern regarding the robustness of the results. However, those differences are in the proportion of subjects reporting the symptoms, and, in the linear regression, dummies for countries were introduced to control for this potential bias. Furthermore, we found that the impact of symptoms remained the same in separate analyses for each country. Moreover, we also performed the analyses removing the outlier countries, and the results remained essentially the same. Thus, it seems that the variations in the reporting rates across countries do not detract from the relationship between the presence of psychotic symptoms and decreases in functioning.
The results of this study indicate that psychotic symptoms are clearly related with worse functioning even among those who do not meet the diagnostic criteria for a disorder. The relationship is continuous with a significant change in the impact between the absence of symptoms and the presence of at least one symptom.
That is, the impact adopts the form of a linear relationship when at least one symptom is present: the more symptoms present, the more the impact on health. There is a clear separation in impact in the threshold between subjects without symptoms and all groups of subjects with symptoms. Subsequently, a linear and small progressive decrease in health status occurs as the number of symptoms increases. This effect is present even when controlling for a lifetime diagnosis of schizophrenia, current treatment of schizophrenia symptoms, presence of comorbid depression, alcohol consumption, socioeconomic status, and other potential confounders.
The results suggest a similar impact of the different psychotic symptoms. These results seem to provide support to the idea of a continuum in psychotic symptoms when at least one symptom is present, with a clear discontinuity from no symptoms to at least one symptom and then a small increase in the impact on health as the number of symptoms increases. Our results point to 2 categorical groups in the general population, one without symptoms and the other with a continuous distribution of psychotic symptoms. Nevertheless, in the current discussion regarding the developments of DSM-V and ICD-11, different authors have warned about the risks of taking dimensional approaches or extending excessively the number of diagnostic categories. 36, 37 The finding of the marked effect on health status of reporting even one psychotic symptom seems to point out to a categorical change, but that by itself does not imply the threshold Note: All contrasts were significant with P < .001. a g, highest Hedge's g effect size for paired post hoc comparisons; V, Cramer's V. of a natural category. Given that not all persons who report a psychotic symptom have a diagnosis of a psychotic disorder, while they are accompanied by significant decrements in health, the identification of such psychotic symptoms should signal the need for further assessment. This would be particularly true in clinical settings and could lead to an exploration of the need for early intervention in a high-risk population. It is also interesting to see that, in several countries, the prevalence of, for instance, hallucinations (in the last 12 months) is lower than the expected prevalence of schizophrenia (lifetime) for those countries. This probably reflects that since only noninstitutionalized subjects were included in the sample, the more extreme symptom presentations are excluded. In any case, the high percentage of subjects with a self-reported lifetime diagnosis of schizophrenia who report at least one symptom and the clear difference in the number of symptoms reported for subjects with and without a previous diagnosis indirectly support the validity of the symptoms reported.
Limitations of our study include the lack of data on potential determinants of severity or disability associated with psychotic symptoms, such as the number and frequency of episodes, episode length, age at onset, and episode severity as defined by more extensive ratings of individual additional symptoms. Longitudinal studies are needed in order to analyze the natural history of these syndromes in the general population. The cross-sectional nature of the study also does not allow an inference with regard to the causal link between psychotic symptoms and health status to be addressed. Particularly, the main limitation of this work is in the lack of measurement of negative and cognitive symptoms that may better predict course and outcome in psychotic disorders. 38 Besides, the study did not collect information about substance use such as cannabis, which could be a relevant mediator of the relationship between psychotic symptoms and health status. Likewise, there are other factors such as stress or trauma that could be related with psychotic symptoms and poor functioning and were not included in the survey.
As commented above, this study has implications for current approaches to the classification of psychotic disorders. In the context of the debate on the feasibility of addressing dimensions in addition to categorical diagnosis in the review of the current diagnostic systems, this study suggests that, within the dimension of reality distortion or positive symptoms, the more symptoms the subject has, the worse functioning and health. That provides support for the whole set of symptoms for that dimension in order to better characterize the outcome. It also indicates that minimal presentations of psychotic symptoms, although strongly varying across countries, have potential clinical relevance everywhere, and it could be important to detect subjects with these symptoms early, with the goal of further thorough screening of those at higher risk, bearing in mind the danger of stigmatization this could involve and the potential negative effects of treatments in persons with minor presentations of symptoms. 39 Within the framework of the current debate about the inclusion of a psychosis risk syndrome in the DSM-V, [40] [41] [42] [43] it is not clear if the presence of one symptom is indicative or not of an incipient clinical disorder, but it does signal the need for a more detailed evaluation.
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